SUMMARY
A upstroke rate of action potential and prolonged the action potential duration (APD) in a microelectrode study of the canine heart.7) However, to our knowledge, there is no study reporting the electrophysiological effects of ajmaline in detail using the patch clamp technique. If class I agents inhibited only INa, the reduced window component of INa would shorten the APD, as does the most specific and sensitive inhibitor of INa, tetrodotoxin.8) However, class I agents have various effects on APD.9) These differences may lead, in part, to the subclassification of class I drugs. Therefore, we investigated the effects of ajmaline on various non-sodium ionic currents responsible for the plateau and repolarization phases of the action potential. The voltage dependent L-type calcium current (ICa), and inward and delayed rectifying potassium currents (IK1 and IK) were analyzed in guinea pig ventricular myocytes using the whole cell patch clamp technique. Furthermore, the antiarrhythmic effects of ajmaline were investigated with special reference to the inhibitory actions of this agent on the depolarization-induced abnormal automaticities. 
MATERIALS AND METHODS

Single
DISSSION
Ajmaline is reported to be effective against various types of tachyarrhythmias, including those mediated by the accessory pathway3,4) and those refractory to conventional antiarrhythmic drugs.17) The major two determinants of the initiation, sustainability and termination of various arrhythmias are propagation velocity and effective refractoriness. Ajmaline was shown to suppress the action potential upstroke, which was compatible with conventional class I antiarrhythmic drugs. Moreover, this agent lengthened the action potential duration, which favored prolongation of the effective refractoriness.
Ajmaline suppressed ICa without any changes in the inactivation kinetics or voltage dependency, as did quinidine18,19) and lidocaine.20) These results imply that ajmaline may have inhibitory effects on the maximal conductance of the Hodgkin-Huxley equation concerning ICa (gCa). Use-dependent blockade reflects the fact that amaline-induced ICa blockade is dependent on the channel state, i.e., preferential blockade in the activated or inactivated state rather than resting state as in the case of diltiazem.21) Ajmaline decreased IK1 selectively in the inward direction ( Figure 5 ). The rough concordance of EK and the reversal potential of IK1 confirmed that intracellular diffusion of the pipette solution was enough under our experimental conditions. The outward portion of IK1 is reported to be blocked by intracellular Mg2+, and the blocking effect of Mg2+ provides the general inward rectification. 15, 22, 23) We concluded that the inhibitory potency of ajmaline in the outward portion of IK1 could not be evaluated since IK1 was already blocked by the considerable amount of intracellular Mg2+. Ajmaline also decreased IK (Figures 6 and 7) . Matsuura et al16) reported that the time course of the tail IK current activated at a command voltage positive to -50mV was biexponential (i.e., fast and slow components), whereas that activated at -40mV was essentially a single exponential in our experiments (Figure 8 ). This discrepancy is thought to be caused by the temperature-dependent gating kinetics of IK itself, i.e., our experimental temperature was a little bit lower than that reported by Matsuura et al. 16 ) Not only the deactivation but also the activation time course of IK was unchanged with ajmaline ( Figure 6 ), suggesting that ajmaline inhibited the maximum conductance of IK (gK) alone. The effects of ajmaline on the fast component of IK were not evaluated in this study, for the above reason.
As a methodological limitation, K+ should have been substituted by Cs+ in the experiments involving ICa measurements to block various K+ currents. However, IK1 was not affected by ajmaline in the voltage protocol eliciting ICa ( Figure  5 ). Moreover, we estimated the peak amplitude of ICa, which existed within 20ms from the onset of the command pulse (Figure 3 ). On the other hand, at this time point IK was not activated at all (Figure 6 ). Therefore, we concluded that the contamination of IK and IK1 into peak ICa measurement is trivial and that ajmaline-induced dose-dependent suppression of ICa is authentic. Ajmaline showed an overall inhibitory effect on various ionic currents responsible for the plateau and repolarization phases. This suggests that ajmaline induces a general reduction in instantaneous maximum membrane conductance (gm) in these phases or in partially depolarized myocardium. This tendency may be helpful in explaining the ajmaline-induced suppression of abnormal automaticities caused by depolarization, one of the major causes of arrhythmogenesis. 24) 
